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(57) Abstract: A liquid development electrophotogr^hic apparatus using a liquid toner exhibiting nonvolatility and having a high 
viscosity and a high concentration as a liquid developer, in which the liquid developer is supplied in contact with a photosensi- 
tive drums (1 1-14) on which electrostatic latent images are formed, and toner particles of the liquid developer are adhered to the 
photosensitive drums (1 1-14) according to the electric fields produced between an intermediate transfer roller and the respective 
photosensitive drums (1 1-14) so as to form toner images, an intermediate transfer part is composed of the intermediate transfer roller 

(15) and an intermediate transfer belt (16) and used for transfer the toner images on the photosensitive drums onto the intermediate 
transfer belt, a transfer fixing part has a heater for heating and fusing the toner images transferred onto the intermediate transfer belt 

(16) at a contact portion in contact with a printing medium and fuse-transferring them onto the printing medium, and a developing 
part is disposed at the lower part of the apparatus. Therefore even if the liquid developer leaks, the printing medium and the inter- 
mediate transfo* part do not stain. 



wo 01/82003 Al lllliililiilPllliiUillHIililiilil 



*y Slllr^^f?S5?98»il!!a)2ttS#tt tf-X7 (84) l^&m (lUmj: 3-P '^/^Itit (DE. FR, GB). 
3. — Ishikawa (JP). 

(74) ftSA: SIH *(MORITA,Hiroshi); =r 116-0013^ — BCSiiS^'g-^ 

(81) ffiSBfart;:us. ©*f-r4r>xy-hj 



(57) 

^Ai i~i 4±izmmi.xmi^mmm^mmi^. j&^-^i^^tH^Ai i-i 4^ 

hi—m^^. mmmi^ii<Dmmmz^\,^xmmmmvx. wBimmzmmm^ 
(Dmtii)m±Lxh. wmmi*^iSLW^m^^^m-rz:izi()m\^^^z>izmj$.Lx 



wo 01/82003 



PCT/JPOl/03401 



mmm 

. wnmi^^±^i^^i:xhi—mm(DM.ti-dm^iz<<. ^i^mmm^mmx^ 

m^it. mm2o 0 0-5 6 5 7 5^^^#fig) . myt\^^Aio\t. ^nm 
m2 iiz^K)^m^ii:&nrc^. m^mm2 2iz^^xmyf^tLT. mmmmTi)^ 

(Dm\z^^-^ti^nmzf^^cx. mmimmmo h-r-ML^^m^t h^a i o \z 



wo 01/82003 



PCT/JPOl/03401 



^15 (D^m^^mmT^ t-c^mmi^u—'^ 1 5 iznm-^n^ hi—^mm-r 
±(D h-^-^mmmmzmm-^'&^o 

0 iznm^nrch-r-^ii^^m^ir^t^. h±-^^^mzm^\^^j^ loti^ 
v^-w^(ommsiiLomz. m.^^-^^^^mz^^. ^—^rnkWiz-t^t.^^ 
uwz}t^^vTmm\tmn^ib^^:^^x;^^o ^n^<D;itit)^^. m^s^<(o 

T^D> ^(D~'-Z>tmYS (High-Viscous Silicone) 

-mmmmmzn^-^'&^b z. t.-mx^r. mz v-r-^m^^ h±-mm<Dm 

n^^mmM^^'^\zm^x^iSi\^^zt.i}'^db^. 

$6>(c, ^mm^^^omf^'^ti'^mm^mmmzmm^^^^zfj^xu. m 
Wk<Dmzmm h-r—fy^^mm^w±.x. vi—mmmmz%-^nrc^ofs.^mi 



wo 01/82003 



PCT/JPOl/0340] 



sfc. g^^F^Ai Q\z^m-^nrc^<oY^-\ti-z>^-ow^-^n^rz.mz. 

X^/ b^^RtK^^ U T/&t^ntf> 1 0 iz^mn^u—'y 1 5 

M.mtQ ox:&,-r^z'r^>z-mfi^^^o z(d^o\z. w.i^Mm.-:^^(Dmf-^M^m. 

3 



wo 01^2003 



PCT/JPOl/03401 



mi¥i)^^m V . mm vr^hir^m.^(D^mtnz^ri ^^:fymt)n^o 
nxi^^fzi)^. ^(DUiz. ^^u-^iz^^m^^m^m±T^j:'^\zmm.m^m 

"^mmm^T^-f-x h-r-^-)r^\zmti^vxmm^^±.yfxmm 

r^tctb\zm$f-t} awT;:^332ip) ^jd^tv^;^, b*^b> wmmi^(Dmmiz^ 

mmmvxwwmmzm¥^m-r^mi^m,m:^^(Dm=i'^Mmm\z^\^^x. mm 
n(Dmmm^mm^<nv t.mz. mi^h-^-mmnrcm^iz^mmw^mv 
mK-r^^t^m^hvxi^^^o 
mtz. :^Bm^. ^mmw^mzm^-^nr:ihi—t&'¥'^nmmizwmimmT^ 



wo 01/82003 PCT/JPOl/03401 

-r ^ ^ <h S 6^ LT § o 
^T-S d ^ S 6<J t b T § c 

wi^±izmmi^xmi¥mm.m^m^v> •^^■^mmmm^wi^^omz^m^n^ 
nmzm\:^x. mmi^m.mm(D h-r-m.^^^mmmm^mmzi^m-^'i^x h±- 
mm^m^^T^mm^t. mm.^m^^(Dm<Dmmzm'z>x. mmm.-^m^±(D 

mmi^h(Dimmz:^\,^xmmmmvx. mmim^izmmm^T^rztb(D 

Tm\zmmvx. mi^h-r—o^mmti^^^i^xh. mmi^^wmm^^^n 
T^iii(fmuj:'c>izmmvrzh(Dx$>^o 

mBizT^^mz. mmiH^<omBm<Dm±^^Bizr^^z>mmvrzh(Dx$> 

i^ih'^-^wi^mm.mi: vxmi^^Xs ^mmm<Dm^-^n^mm^wi^±\zmm 
hxmi^m,m.m^mmv. fj^-Dmm^m^iKDmiz^^-^ti^mmzmcx. m 
mi^mmmo h^-m.'i^^mm^m^iznm-^^x hi—mm^m^-r^mmu 

5 



wo 01«2003 PCT/JPOl/03401 

fsi^^ ji^^m^T^r^ibizh^-mizmmv. 5&^-:3, mm^^mr^^m^^i^ 
\z hi—m.^^mi^mir^:^m\z/u7:^nBc.^mnvrc^^ ^jrm^u-y^ 

=£iE4~iE 1 2 Q(D^mmmmzm^hrci^t^wmtvx\,>^o 

$ i=>{z. mmun<Dmm.^^^ ie4~iei2 Q<D^mmmmzm^-r^ 

^^miz\^^mi^-c)i'^^.^'r^^iif3i<mmm^^m\ mmt^^mz. mm. 
\zm'orc.^m]:t^)v^^'r^o 

Bmmmom^ $ n^mm.-^wi^±izm&vxmmM^m^ b , ib^^mm.-^^w 
t<Dm\z^m-^ti^mmz)i^i:.x. mmmmoy h^-m.^^mm-^mmznM'^ 
itxh^-mm^m^-r^m^m^^ mmm^m^±<D h^-mm^m^-r^rc 
tb(D^mm,^i^t. ^mu^mzm^-^nrch^-mm^. mmmi¥t(Dmm^ 
\z:^^^xi}umtmmvx. mmmzmmm^r^^^^mmiiaj^iom^-^ti^o 
fprnm^mt. ^(D±\zmm^m^-r^ h±-mif^B^mi3i:t-<}v^w^-r^ft 
}^(D^^r u T^u-^^mt^^\^^ u r^mm^m^xx,^^. u t 

•fy-^-o. mm^u^m-r^^mu^mz. h'^-m.=f'^nhnn^:^mzA^T7.n 

ii. m^mu^o-^±izmu-^t)-^tirch-r-mm^—mizm^vx. mmm 
ii^t(Dmmmz^\,^xMmm\^xwmmmzmmmr^'r^^m^^^)ihti!)^ 

6 



wo 01/82003 



PCT/JPOl/03401 



m-^i^i^^cDmiz^m^n^mmzj^ux. mmi^mmm(D h^-m.^^^mm^ 

^^^-r^r:itb(D^mm^^t. ^mm^mzm^-^nrch-^-mm^, mm 
i^t(Dmmmz^h^xiammmi^x. mmim^^zmmm^T^m^^mmtf)^^ 
m^-^n^o f^mm^mt. mm.^m^ii<Dm<ommz^-^x. mm^-^m^± 

h^-iiiwt^ e>j3fe^^$n, ■^^•omm^-^ntc h-r—mmtmmmmzmm 

<i:. m^—(D^m^^mzmw-^nrzh±~-mm^'^^iz^w^n. nj^-omm^ 
•^nrcihi--mmtimmmmzmmm^-^ti^m~<D^mmi^m^^m^^ti^ 

^•rmx$>^o 

m 5 milt, m i Miz^vrcm'i'^Mmmom^^m^isi.zs^^ u rm^^m 
miz^T^xi^^o 



wo 01/82003 PCT/JPOl/03401 

•So 

J^^^^i'Ur (::r-r;W 4'JcM3fS^;fe^®@#:&^^ 

^^n^o ^H^m*. -fXD— /•x"if>^/5^T>'/':/^^:/i7lc^j;S;#ttT^tt 

8 



wo 01^2003 PCT/JPOl/03401 

muu-^jt-i, m4 0 0 v~6 0 ova)^^f3:m^<Dmmzj'^^T7.^nx. 
ytv^Ai 1-^1 4izm^-r^o ^ituz^-DX. mi o oviz^m-^n^m^}^ 

1~1 4_h(©®^gl55^-l::h:^-^#^$-&T> mtY'yh.X 1-1 4±® 
X«^iS:®a — ^3&^e>«^$nT, h:^ — \ 00~4000mPa • ST 

, u T^^'h^2 o~5oocst. ^Wizk-t 1 0 0 c s t ^m-Dm.^ 
(omm mxu. 4-1 o/zm) T?i^^h:J— ^a^flj-rsc 

^Te^te^^iiUX^tf F^te^P— ^ 1 5 f«J- 8 0 0 vyzn-iT -7.-^x1 
X. ^-^T^F^A 1 1-1 4i:OFHl(D«#(Ct^£oT, ^^F^A 1 1 ~ 1 4 }C# 

^F^Al i{c:#^$ti-smf^-f xp-oh:^— ^^^l^, m\^x. M-CDi^ 

%Y'yh.\'i\z'(^m-^t\.^mxwyTy<ov^—^^'^\^^ m^\z. %m(Dmt 

H^Al 4lc#«$n^^J;^tf:;^7yi'©h-^-^fe^f ^citJc:^^. iiODJ: 

•5 tc, H tl(Z30!^^ K^A 1 1 — 1 4±{c^^$ti7t 4'feO H-^^. 

«MJ^4'^fe3^p— ^ 1 5_t»c:S*a-&^D$nT. H#dt?^fife$n§p 4'fea 
:Ja-&fe$n^PB^tc. ff^relte^p-^ 1 5^4lilfe$-&-5c:ifeT^-g.^^\ lEI^ 

^^-rs^if-rcf^^^s^p-^l 5l;i3liMbT. ^®_blc^#f S^:^~■^::^U!> 

. A^i:i^-m'mmmm\zm^-^n. ^^r^yyw^x^^^yym^im^-^ 
nrzW:. tR^-^nrchi—mm\tmBmi^t<DmMim\z:^^^xisammm-^n. m 

9 



wo 01/82003 



PCT/JPOl/03401 



frotci^x^^o ^hXs z.<DX^\ziim-^nrz^mm,^^}Vhi&\t. 
tcu-y (n^mu-y) ^^m-r^ct^z^^n^^tttx^^o n^mtin^^o) 

^mm^o-^ 1 5 izmt)^^m'r^(D^m±T^rcibx$>^o 

m^ ^mim-u-^i5^<^^^^^zmm'r^mzi^n'r^>i^-mtm^o ^^a> 

mzmn^Tzibiz. m\zmi^hir—f)mnrcthx%. mmi^^f^vm^mm. 

^rmx^^o mim^^mvxm,mhrcm-(Dmm\t(D±^f3imm\t. mm. 
(D^-iBLXsm^o^mm,^mzRxx. m-'(D^mm^i^thx. ^mu^^)v 

1 0 



wo 01/82003 



PCT/JPOl/03401 



^-8 0 0 vtcA'-TTx^nx^ ^myt\^^A 1 1 ~ 1 4 L(Dm<Dnmzm. 

-oT. ^^K^Al 1-1 4}c:#^$nfeh:^ — ^Ig^f-S, CKD'tTsI^^^;!^ 

4tc#«f$n^':;^^-/i^(^)h:J— ©^^^-rSd^JcfjrSo z.<D^f)iz. m 

llEg(D^5^H^i^l l~i 4±l:i^#$n;^4fe(Dh^-lH^J^. ^m^^^JV 

h 1 6 ^ 1 iHia$-&§ z.t.iz.i:o. m^^^mm^^ji' hie ±\zmu^t>-^nx 
. mwmi^h(Dmmmz^^^xmmmm^tL. mwmmzmmm^-^n^o 
^1 aiz^-Dxuammm-^ti^tmz. Mt-hn--^ 1 8 tm^-r-sh-^i*! 



wo 01/82003 



PCT/JPOl/03401 



^^^mmmrmzmnrcrcisb^z. mzmi^hi—ajmnrztVTh. mwmi^ 
^'rmr$>^. f^2m^0mhxmmLrcfBr:(Dmmmt(D:k^umm\t. mm 

tX$>^o 

(D^mm^mt. mmm±mz^mf^m^^mut'/)^^m^'^ti^o m.m.mt 
>y':r^y!7\zMmnnxmn^n. -en-^^ns^H^A mytm 11-14 

^xmmmm.ifi'tfi^riWLn^tix^^^o 

^-8 0 0 vi^iA'-rrx^tiT. ^mt^vAii--i4iiof^<Dnmzm. 

^1 5tt. 5fer^^§0lC, <Z)^3th*^Al llC^^^ns-i-XD-© 

^Ai 3^c#«$n^>-T>0^:^-o^^^u. mGao^^^H^Ai 
A\z^m^n^':fyv^<ov^'-<oiigi^^^:^z.t.\zn.^o z.<ox'^\z. m — 

^pgcD^^feH^Ai i-'i4±\zm^-^nti4^(Dhi—mmu. ^m^^u- 

1 2 



wo 01/82003 



PCT/JPOl/03401 



'^mm^a—'^ 1 5 ±\zmi^h:t—'^m^^nrcmmiz\t^^ u Tm^^H)^'^^ 

hxi^^o ^ft. ^m^^a-^i 5±<Dm'^hi—t:}m^'r^rci^iz. mmys: 
m-^n^tmz. 2-^(D\^-ha-~^^m\^>xhi—mm^Mm-^n^o 

mmm^9Jsm^<noziz-^^x^s ^mz^-DX. ^r^. fprn^^o-^i 5(d 

^mmm^mmmTmizmi-fr:ir:zi6\z. mzmi^h-^—njmnrctvxh. mi 
mi^^mvm^mmtf3i^x\^^^o 

myt^'yj^i o^^m\zm\^^rcz.iziz. f^—o^mm^wiiiyx^mm-U'-^ 
i5?£, ^vx. ^~(D^fim^wh\yx^m^^^)vvi^^m\*^tL^ii\z^ 

(D^mt^^^ii> mmm±m\z^m'r^m^^m^i:7t)^Bm0z-^n^. mmmit 
. 'ix.U'-y"^'i£>^yi^7yyf'^y^izMmm^xmn^ti^^x\t. mm 
(Dm^tmux$>^t^. m^}^^A m^m io\t. 4'&izMvx^mizm^-f 



wo 01/82003 



PCT/JPOl/03401 



$e>jc> ^w-^m-^n^wjmz-oi^^xit. mim<omm\zmvxmmvrzt^y) 
xh^<Dx. mmfsimmumm-r^o 
f^im-^msmizmhrcmmtmcK. fB4m\z^h rcmi^mmm^^mmm 
mmm±mz. 0m(Dm^m±'t^^^Mmw^^m^tct:i}i>\Zs mmp^(D^. 

mm^ymzmnrcrci!b\z. mzmwh^-f)mnrctvxh> mm^i^^nL 
z.(D^^\z. :^mm\t. mm.^^. mwrmzmmvrc:it\,z^x). mi^h± 

mxmmx^^o 

^owm^m^^z-r^tmz. mmp^^(D^mom±^n$,\z'r^:Lttf^x^ 

n 5 m im^z^iyfcn^^Mmmo^^^MU^nm^z^-rmx^^. 
m^vrc^^\z. ^mt^w-^:i]^hi 6±izn. \i-hn-^is\zmmir^^^ 

X. mBmrnz^^Mm-^-^^n^o 

1 4 



wo 01/82003 



PCT/JFOl/03401 



izj;:^mm^<Dmm.mm^iE4--iEi 2 (io*~io^^) ao^mmmm 
izm^T^^izx. ^m^t-i Am^m\z}t. mmmmm^miz,k^m^mnt!iz 

•om\^mm^ii^mmmmmM\z^^mm^tnzj:v)m\^^^^%m^mmx^ 

oHi>mm.o^'^i^mm'm^>z<mt:-r^mmz'^^^n'^^'^. ^(D^'^um 

^fc. A*'rTx^iD;i'5j[ijED~7i 9(Dmm=tAuntvx> mm (sot: 
- 1 8 or) izf^scx^mwmmmmxmtt^ (ie4q~iei2q) u 

1 5 



wo 01/82003 



PCT/JPOl/03401 



-SfcJ6CD^T^^o m^Vfc^'^lZ. ^g!l[fe^^(Dk— hD-^^0^;i/h©# 

f3i^^t>\zwi:sEVft%(DT$>^o mt>. iD£EP-^«. ^jvhm^<D^m^wi^ 

tirz^^iz:^^^x. ^ji^hmum-^Mo Mit(Drci?)\z. msmo^tEmizmem 
— 77&^e»^iin^iii^^bT(.^^o ctiiz^^x. mm^^mz^jvhitzmA. 

^n(Dm.%^^^ iE4'-iEi2Q (D^mnmmzm.'^vrz ^t\z^y)s 
u-^\z^^mm^it^^\:'^^ tf3.<. :knmx(Dmmw^(Dt^^mmf}m 

. mm.\zm'Drz.^m^^)v^^'r^:it\z^r)^ m^Tm^m<-r^z.tu< 

1 6 



wo 01/82003 



PCT/JPOl/03401 



mx^^t-r^un^m^^^ :^^r^wmmmz^^uxm.m^mm'r^z.tiz^v). m 

<Dmii\z^^^x. limu-^ifi. ^fi\n'^mzmt^^'^m^vrzz.^\z^K>. 

^zmm^zmm-r^o m^i^tc^oiz. ^TpI^^^ji/M 6±icj*, hn— ^ 
1 8{c^^-r§j:"5Jc. 3'^<D=¥^^vTm^xn'-'yi^,mx&nx\^^^o ^ne^ 
^ u Ti^sn-^«. mmmm&.±x\tmmmmnj5.iz-mm-^nr:i^mm^^jv 

^u-^\zi-t;t^rxn^^mM-^nx\i^^. c©;WTxt^. Pi#Sr«i#T^ 

m^u—^iziyx. ^(ommitmm^m. mt>m&mz-^n^o ^vx. mmu 
m\zm^^mm^^mM/^-(Txmm\zm^^mmmEE^m^m^x\^^^o 

%^iziiS.tJ^Mib^^^izmM'r^Cti)'^X^^o ^fc> ^^UTI^^o 

1 7 



wo 01/82003 ^ PCT/JPOl/03401 

u-^o^mmBiz^-ox. mm^mrcti>m^^^'Dfs.:^\^izu-y^mm-^^ 
'^^r'jT^^u-^(Dp^mz\:L-t^^m^^m\^xu-^^Mmr^^^. r 

hizmn^-^xfsi^^mm'cmm^w^mofpmm^^juh 1 6<Dmm^ 
m'r?>^iiizjzr)^ h-^-mmit^^mm^ti-^ i 5j5iS4'^fe^^;i'M eiz 

1 8 



wo 01/82003 



PCT/JPOl/03401 



1 9 



wo 01/82003 



PCT/JPOl/03401 



U Tl^5fen-^(Z)M^^^FB^fe^^;i/ M 6 ck 0 'tis < ^^T^ d 

m.f^^t>'^^mznjt^\^it^-^ u T^*/t-r rxniEE. mpiym^m^(Dm'^\z 
4'rBi^^'<;i/M 6±'^(Dmu^t>it^mz%mm^^x^^^ni!)^;^^o ^z. 

> J C ?^ D ^ d t T # ^ o 

2 0 



wo 01^2003 



PCT/JPOl/03401 



^^mm^mz. h-^ — m.'^^m^m-f^:ij\^\z/^^ r T^mBt^munvrc z.l\z 
:^^-^mizr^^o 

mm^t. ^(D±<D^mi^^Ui:. mmm^mziiLmT^n^mm^tt^^mm 

$ti^o i-^(Dmyt\^^2^ mytm iof)^m^-f^nx. ccDi^^F^Ai o± 
izit. mim--m4miz^i'rcmtmc<. wmm. ^mm. msm^^mf)^ 

So 

< z. }LX-mm.^)\^v±\z?h'^(n>mnxm$-v-^--^mm'^. 

M%.^)\/V\t. 5ltl4 0 0 V~6 0 0 V(DJ;o7^BFf^®«EElCAWT7.$nT, 

> IE;^^^fe^n-7l SitcS^a-^tj^nx. :«j^-li^55>^J^^$ns. 

2 1 



wo 01/82003 



PCT/JPOl/03401 



i^tomkmz^^^xmmmzmmm-'^n^o 

^fc, mmvrc^z>^z4^hi—mm^^mm^u-yi 6±xmi3.^t>'^^ 
z:t\zi^^x. 4^h±-mm^mkm^]^'7j^ioi!}^^^mm^u-^i5\z 
. ^z.-fy-^iE>^mn^^)Vhi6\zi^'^'otimvx. m^mm^^)Vhi6±x 

, 4'fe<Z)h^-®#^ata'&t)'fr^ck5^^'r^z:i^^T^^o -e^ni, m^Y^ 

m^T^z-tfj^x^^o iitiiz^-DX. mm:<D/i\mn:^m^z:tTf}^x^^o 

m\zw\^mir^;it\zj(:r)^mm,-^(o}m&iim^±nm^\z%mmm^^-^m\z 
#snT*$D» ^^(ou-^7i}^^m^-^n^j^oiz9mvrc^^^j7m^^xi(t 

mmm'r^^x(Dm\z:^\^^xm:M.(D^m\zm^'f^n^o 

2 2 



YfO 01/82003 



PCT/JPOl/03401 



^z.Lf)^x^^o z.o)i!^m^—^\ts \^mzy^>^mxx. x-r-^^^mi- 
xif^m^noz-tL^x^^o j^^^fTDO^. myt\^^j^\zmi)^mmvxm^]^ 

^fe, m.i^hi—^WL^^m.^^m^mrfmzWimzrctb\z. wzm-i^h-r-ti^ 
mntitvx^. 'mmmw^mvm\^^mmh-f3.':>x\^^^o 

2 3 



wo 01/82003 



PCT/JPOl/03401 



:i<D^^iz. :^mM\t. -^k^mmi^m^&^i'A'pmm^mzh'f—mm^m 
^1 om\z^Lrcn^^Mmmi(D^^(Dmmm\,t. -;k^m$B.w^i^^u-^\z 

■^mzmn^n^'^i^m't^z.t^^x^^o #m-<^^^^{c. h-r—^mm:^ 
—'A^m^^^^u\t. Tm^z^^(D$>^::rAmu^m^^^cti!)^x^^o m. 

24 



wo 01/82003 



PCT/JPOl/03401 



o 

(Dmu> :L(D[B}ih(D±\zh^'-mif)m^-^tirc^m^^vx\^^^o z.(Dh^—m 
if^. mi 2m(o^m<Dmz^-t^^\z. ;k(Dm^iim\zm^-^n^t^\z},t. h 
±-m(Dmm\zm&if)^mn^^tizu^o mmmBi(Da,M^±\ff^rztbiz. 

')—^m\^^^m^mm.m'¥-^Mmm^mmi^x. ^mm^mzm^-^nrz: h±- 
mm^. wmmi^t<Dmmmz:^\,^xm^mmi^x. mmmzmmt^^r^^ 

:&.zf^mm-^nrc^mmw^^)\^ h (omafi^m^wu-^^i^fvxmyt \^ ^A\z^m 
T^o^^ift^^L-fy^'^m^zfSi^o 



2 5 



wo 01/82003 



PCT/JPOl/03401 



mum^-^^t<Dm(Dmmzm^x. mm^^m^±o h:^-ii^^fe^-r 

^mm^mz^^-^nrc h-r-mm^^ mmi^t(Dmmmz:^\/^xiammm 

~r^tMzvir—m\zmm.\^. is^-o. m^^^^t^wm^m^m-w\zvi--m, 
=f'^nhHn^-:^mzn^rxn&^mhrc^^^)r'^^u-'7^m?L. 

E 4~ 1 E 1 2 Q<D^mmw$L\zwL^\.tzmm^m=?''^nmm.o 

nnmm(Dm^-^n^mm-^wi^±izmmLxm^Mmm^^^v. ti^-Dmmm 
m'^mi^t(Dm\z±^-^n^nmzj^s]:^Xs mma^mmmo hi^-m'^mmm 

^mm^mzm^-^n^ h±-mm^. wBrni^tomm^z^^^^x-mmmm 

vx. wwMmzmmu^-r^rcib(D\i-t^^^t^m^^M^tif}^^0.r). 

2 6 



wo 01/82003 



PCT/JPOl/03401 



E4~iEi2Q (D¥i^mnmmzm^v. 

mmmm.-^m^i:<Dm(Dnmz^'DX. mmm.^m^±<D h^-m^^mwr 

^mt^^mz^^^ntc h-^—m^^. wwmi^t(DmmM\z^^^xiammm 
LXs mmmmzmmm^'r^r:iib0iti&a-^^^t^m^m^i::^^^^o. 

mms.u-^<D^mumt: vx. mmizmcxmnb^^mmmmxmi^^T^u 
m^m^^. ^^•owmmmzji^sv^xm.m^mm-r^ z. iixmmfs.m^fj^mM-r^ 

^mmm(D^^-^n^mm^mi^±\zmmi\^xmimmm^mmi^. Hi^-^mmm 
m^m^t(Dm\z±m.-^n^mmz^^cx. mmi^nmm<D h^-'^^^mmm 

mtmm^wi^h(Dm<ommzU'DX. mmm:^m^±<D h^-mm^m^t 
^rcib(D\z'-h\:i-^\z^pf3i< h%mmn^nrz^)\^hmm<D^mm^^t. 

^mm^mzmw--^nr:: h-^-mm^. mm^t(Dmmmz:is},^xiummm 
OT, mmmmzmm^^-r^TctbmuEEU'-^^^tsm.W'^muhfj^^mo. 

<Dm.m\z:^^^x. ^mm^mzm-r^^'Dm^-^nxir^^mimmm'^^Mmm 

o 

6. m^h-r—^MmMtvxmi/^x. mmmm(^'m^-^ti^mm^m^±\z 

2 7 



wo 01/82003 



PCT/JPOl/03401 



^nxvi^m^o^ffl^ 7 WiZtmo^m.wm.mmrf'^Mmmo 
*:5^#mM$n^«^oigffls 9 'm.\ztm.<Dmwm^n,=f''^Mm.Wo 

2 8 



wo 01^2003 



PCT/JPOl/03401 



^ u rm^^n^m^(Dm.mm e mizmm(Dmi^mm.m^^Mmmo 

^^•^ntc vi—mm^-mzu^i.'x:. ^wm^iiomkmz^\^^xisammm 
vxww\m^\zmmm^'r^^mm^^)vviiti^^m'^v. mu^mm^^u-^ 
±.\zmWi^(Dh'^—m^^±xm.n.^f^^^^f^^nm\yX. h\z^ 

6 mztm.(om.¥mmM,=!'^Mmm.. 

19. mm^mm^^)vv(Dmmk^mM\^x. ^om^ictcii&DT, 
■&t>$nfe h^'-m^^—m.\zii^^vx. '0i^wmw^(DmmM\z^^^ximmmm 

2 9 



wo 01^2003 



PCT/JPOl/03401 



2 5. B&iB^i-UT^D-^^, iam-^nxv^^f^mm^wzmmmm-^^ 

vxm&^mnvrzm(Dm&^ mmm-^^^ifim^Miiivx. m.itim:^mM^m 
\zx^ ^ t \z-mmum^'r^m^(Dm,m^ 2 5 m\zmm(Dmim^n'¥-^M^m. 

o 

3 0 



wo 01/82003 



PCT/JPOl/03401 



#:±tcg^bTM#:3^#^^#^i^u. fi^-^mmmm^mi^tom^z^^-^ti^m 
mzm u^T. mmw-mmmo h i—u^^mwrnm^mmz^m-^'^x v 

ut. ^mm^mzm^-^nrzh-^-mm^. wmmi^t(D^mmz:^\r^ximm 
mmvx. mmmmzmm^'^-r^m;^mm^tii}^^m^m.w^m.m'i'^m:mm 

3 2. mn^f^mm-u-^fj^io^mn^^)Vh\zvir--mm.^^^vx\^^ii 
^^m^x. ^mn^x2-y ^^mm^-^)\^v^i>^mt^mm^mxx. 

3 3. mB^mm^^)ih^. wmim^t(Dmfm:(o^mx$>-DXf}>^fpm^ 
^u-^\zmm'f^m<D^m\z^\^^x}^Mi'r^m^s :sLzsmt^^m^^u-^^ 

34. mB'^m^^U'-^(D^m\ts ^mm^u-^p^m\zy^>^m}f^^t 

3 1 



wo 01/82003 



PCT/JPOl/03401 



;it\z^owmmi^t(Dmmmz^\^^xMm-^nrc^. i^m^mr^^'om^L 
3 6. mm'pmm^^)ih±(Dh^-mm^Mmmm'r^rci^izMm\i'-hn 
-5 d t {c J: t) mmi^t0=iy ^^rhi—mm^mmiz^Lm-f^ ct\z^^ 

h±xmmf^(D hi--mm^m^^t>'tt^j:vm^'r^tmz. myt h*^ 
T. mm(D/bm^\:^m'Drcm^(Dm.mm3 2mztm<Dmi¥mmm'f^mmmo 

^ K 7 A e. 4' reife^ D - ^ L T . M4» r«g^¥ d - ^ ± xmu^t> -^ntc 

mm^^oh^-mm^. mwL^mm\z^mm,^^jvh\z^^\^x. mmm\z^^ 

Mo 

mm\z^mm^^)]^h\zm^vr:im. :kow^mmff^^mm^u-^±\zj^^-^ 

nxv^^m\z. ^r^mw^^)Vh(Dm^^^nt-rtmz. ^m\i-:^(Dum^ 

3 2 



wo 01/82003 



PCT/JPOl/03401 



-^-visammmi^. h-r-f)^^xxm^'=>:ftvtm(Dt^izmm\^x^^vr?&^ 
5feT^»^<7)^ffl^4 2m\z^m(Dm.w.mm.m=?'^Mmmo 

4 4. mn'pm^^u-^±\z^^0Tm^mm^mx. m^^OTi^mm 
ttm^mm^n-^±iizmM'^h'^—<D±T^mt3^'^t)^nrc^mmiyx^ 
^ u 7m^^n^m^(DmmfB s s m\zmm<Dm^m.mm'¥-^Mmmo 

4 5. mMmi^mm(Drcib<Dnm&Lm^ji^h^mpL. m$^nf&m^)Uh^t. m 
m^^^mmz:t5\,>xmwm^^<Di^^f)mt>n^t^(D^mm^mtR^^}^ h 
izmm-^'^^wmmm^mxrcm^om.mm s 2 Jstc:iBm®;^#^^«^^*^ 

So 

47. mmmmmt. mwimm.-^nwtLVX(D^yt\^'^j^\zm^i.T^i-o<Dm, 
m^}v h wimm^jv h-fmzwkf^<D h±-^^n^nm^r^r^i^\z7i(.w^ 

, h^-o^inJcJ;S^mi^(D?#n^B&<ck^J::b;fe»:^©^ffl||4 63gtc|3« 

iz^^xm^vrcm^(Dmm^4 7m\zmm.(Dmi^mmm'¥^^Mmmo 

3 3 



wo 01/82003 



PCT/JPOl/03401 



mzmvx. i^i^mmmco hir-mFf^witmm^m^\zHm-^'^x h±-m 

^t. ^mu^mzi^^-^ntch'^'-m^^. mm^tommmz^i^^xiMm 
mmvx. wmmmzmmm^T^m^mmmt^^^m^mi^mmm'^wMmw: 

izm^^ntc h^-mmii^^^izi^^-^tL. f}>^^9^nrch^-mmif)^mm 
mmzmm^^-^n^m=-(D^m^^u-^i)^Bmm-^rL^m^mmm^^Mm 

So 

5 2. ^^filB^m$^^M^m^'t^u-'^^\,^t^)Vh(Dmutvx. i&m.^<D 
^<D^m^^rcm^(Dmm^ 5 1 m\ztm(Dm^mmm'=f^nmm. 
53. mtE^mm^u^m^-r^ti-^^^^^t^ji^hcDymmutLx. mm 

o 

5 5. ^m^i^^^^m^mxmmmom^hir^^mimmmtLxmi^^x 

. ^mmm(Dmf^'^ti^mm^mi¥±\zmmvxmi^m.m.m^m^v. i^-^-Dmrn 
mm.-^ni^t<Dm\z^^-^n^nmzjs^s\:^x. mmimmmo) h-^-m.^f-^mm 

34 



wo 01^2003 



PCT/JPOl/03401 



5 6. mm^wMm^^. mm±mizmmvx. m<Dmm^^<Dmm^^Biz 
-r^tmz, mm[H^(Dm^m<Dm±^^miz-r^^'^mm\^rcm^<Dmmf^5 
5 mtzmm<Dmi$^ h^-t:m^^^mi^mM^m'^mmmmo 



'9 



wo 01/82003 



PCT/JPOl/03401 




1/10 



Iff 




wo 01/82003 



PCT/JPOl/03401 




2/10 



wo 01/82003 



PCT/JPOl/03401 




3/10 



wo 01/82003 



PCT/JPOl/03401 



19 




4/10 



wo 01/82003 



PCT/JPOl/03401 




5/10 



wo 01/82003 



PCT/JPOl/03401 



mem 




6/10 



-'Vis- 




i 




wo 01/82003 PCT/JPOl/03401 




m9m 




7/10 



wo 01^2003 



PCT/JPOl/03401 




^ ^ 1 



8/10 





i 




VfO 01/82003 



PCT/JPOl/03401 



1 1 



V 



E 



mmm 




1 2 



\ / 




mo 




\ W- ■ 

■ 

It; 



I- 



wo 01/82003 



PCT/JPOl/03401 



H 1 3 EI 




10/10 



INTERNATIONAL SEARCH REPORT 



international application No. 

PCT/JPOl/03401 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl^ G03G15/10 
G03G15/16 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (cJassification system followed by classification symbols) 
Int. CI"' G03G15/10 
G03G15/16 



Documentation searched other than minimuni documentation to &e extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku CTitsuyo Shinan Kbho 1994-2001 

Kbkai Jitsuyo Shinan Kbho 1971-2001 Jitsuyo Shinan Toroku Kbho 1996-2001 



Electronic data base consulted diu±ag the international search (name of data base and, where practicable, search terms usodi 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 11-65294 A (PPU Ltd.), 

05 March, 1999 (05.03.99), 

Full text; all drawings (Family: none) 

JP 10-326052 A (NEC Niigata Ltd.), 

08 December, 1998 (08.12,98)/ 

Full text; all drawings (Family: none) 

WO 99/50716 Al (PFU LIMITED) , 
07 October, 1999 (07.10.99), 
Full text; all drawings 

6 JP 2000-56573 A & EP 0997792 A 

JP 11-24423 A (Fuji Xerox Co., Ltd.), 

29 January, 1999 (29.01.99), 

Full text; all drawings (Family: none) 

WO 94/17455 Al (Toray Industries, Inc.), 

04 August, 1994 (04.08.94), 

Full text; all drawings 

& JP 06-242658 A & EP 0642062 Al 

& US 5774774 A 



1-56 



1-56 



1,2,6-56 



1,2,3 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

** A** document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the intmational filing 

date 

"L** document which may throw doubts on priority clami(s) or which is 
cited to establish 0ie publication date of another citation or oAer 
special reason (as specified) 

"O" document reforing to an oral disclosure, use; exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevancy the claimed invention cannot be 
considered to hivolve an inventive step when the document is 
combined with one or more other such documeatSt sudi 
combmation being obvious to a person skilled m the ait 
"AT document member of the same patent &nuly 



Myn 



Date of the actual con^letion of the international search 
16 July, 2001 (16.07.01) 



Date of mailing of the international search report 
24 July, 2001 (24.07.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Fonn PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



IntenSSGLonal application No. 

PCT/JPOl/03401 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 94/23347 Al (INDIGO N.V.), 

13 October, 1994 (13.10.94), 
Full text; all drawings 

& JP 08-508585 A & EP 0692106 A 

JP 10-186900 A (Murata Machinery Ltd.), 

14 July, 1998 (14.07.98), 

Full text; all drawings (Family: none) 

JP 7-104590 A (Canon Inc.), 

21 April, 1995 (21.04.95), 

Full text; all drawings (Family: none) 

JP 7-152265 A (Ricoh Company, Ltd.), 

16 June, 1995 (16.06.95), 

Full text; all drawings (Family: none) 

JP 5-341661 A (Ricoh Company, Ltd.), 

24 Deceniber, 1993 (24.12.93), 

Full text; all drawings (Family: none) 



4 



31-54 



55,56 



Fonn PCT/ISA/210 (contmuation of second sheet) (Jiily 1992) 



PCT/JPO 1/0 3 4 0 1 



A. ^m(oss,-t^»m<r>^ im^mf^m (i pc) ) 

Int. CI' GO 3G1 5/1 0 

GO 3G1 5/1 6 



iaSSrfTofcfk/MKg^sj. (S^<i#fF5>S (IPC) ) 
I n t. C 1 ' GO 3G1 5/10 

GO 3G1 5/1 6 



B^mmmmm^An i922-i996¥ 

B^m<^mm!^mM^ i97i-2ooi<^ 

B*ffl^llfflif^^« 1994-2001^ 

B:^mmm^m^ssts^wt 1996-2001^ 



B\mxm<o 



P 11-65294 A (tJ^^^^hf— a:::7n.v_) 
5. 3^. 1 9 9 9 (0 5. 0 3. 9 9) 

P 10-326052 A (!^IS 9 ;*:li^Ct5^^|t) 
08. 12^. 1 9 9 8 (08. 1 2. 98) 



1-56 



1-56 



Taj #fcgii^«>$>5:s:jgfe-c?»/jr<. -mmtm^i:^ 



16. 0 7. 0 1 



24.07.01 



B:*:H#f[:;t (I SA/JP) 
Sfl!#-§- 100-8915 
m:^=H^fflE®jS5ii=TB 4# 3# 



SUA 




2C 



8 3 0 6 



03-3581-1101 l*3i» 3 2 2 1 



«|i«;PCT/I SA/2 1 0 (Sg2-«— i^) (1 998^7^) 



m^mmwr^ pct/jp 01/03401 



IWO 9 9/50 7 1 6 Al (PFU LIMITED) 
0 7. 10^. 1 9 9 9 (0 7. 1 0. 9 9) 

& JP 200 0-56573 A 
& EP 0997792 A 

P 11-24423 A (^±if n y ^ >?>^^^^) 
2 9. 1^. 1 9 9 9 (2 9. 0 1. 9 9) 



1, 2, 6-56 



1.2,3 



[WO 9 4/1 
04. 8M. 

& JP 0 

«Sr EP 0 
& US 5 



74 5 5 Al (mv^^Sfe^^^t) 
1 9 94 (04. 0 8. 94) 

6-24 2 6 5 8 A 
642062 Al 
7 7 4 7 7 4 A 



I GO N. 
. 94) 



IWO 94/23 347 Al ( I ND 

13. 1 0^. 1 9 9 4 (1 3. 1 0 

& JP 08-508585 A 
& EP 0692106 A 

:p 10-186900 A mmim^'^^) 

14. 7M. 1 9 9 8 (1 4. 0 7. 9 8) 

JP 7-104590 A (^-yy l^^^^) 

2 1. 4J. 1 9 9 5 (2 1. 0 4. 9 5) 

JP 7-152265 A (^^^^D ^ 
1 6. 6^. 1 9 9 5 (1 6. 0 6. 9 5) 



V.) 



JP 5-341661 A 
2 4.1 2M. 1 9 9 3 (24 



31-54 



55, 56 



12.9 



«6^PCT/I SA/2 10 (»2'<— :?OSKt) (1 99 8^7^) 



JD14 Rec'd PCT/PT^^ 2 OEC 2001 

10/009981 



The pro did not receive the following 
listed itein(s) 



■:. . V •-> :; ■■. 0 1 



m 



